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The Position o f the Examiner 

With regard to claim 1, the Examiner asserts that the Ito et al. reference discloses a 
condensate demineralizer for use in demineralizing in a nuclear power plant, comprising a mixed 
bed of a strongly acidic gel-type cation exchange resin and a uniform particle size strongly basic 
porous anion exchange resin. 

The Examiner relies upon new reference, "DOWEX MARATHON MSA Product 
Information/' and states that DOWEX MSA-1 has an average particle size of 500-1000 microns, 
and a particle size distribution in which 95% or more of resin particles are within the range of the 
average particle size ±100 microns. 

AppUcants ' Arguments 

Applicants respectfully disagree with the Examiner's position for the following reasons. 

As discussed in the Amendment filed September 12, 2008, the Examiner's reliance on 
DOWEX MSA-1, as cited in Ito et al., is inappropriate. Specifically, DOWEX MSA-1 has a 
Gaussian type particle size distribution, and thus is not a uniform particle size porous anion 
exchange resin, as required by Applicants' claims. 

As discussed above, in response to this argument, the Examiner has relied upon the 
DOWEX MARATHON MSA Product Information sheet. However, the Examiner's reliance on 
this reference is improper, as DOWEX MARATHON MSA is completely distinct fi-om DOWEX 
MSA-1. 

Applicants enclose the following eight references as evidence that DOWEX MARATHON 
MSA and DOWEX MSA-1 are distinct. 

1. A list of DOWEX products, available at Dow Chemical Company's website 
(http ://www. dow. com/liquidseps/prod/prd_dowx. htm) . 

2. Technical comments on UPS (Uniform Particle Size) resins, available at Dow Chemical 
Company's website (http://www.dow.com/liquidseps/prod/ups_gau.htm). 

3. Excerpts from a Dow Chemical Company's catalog, "Dow Water Solutions; 
DOWEX™ Ion Exchange resins; Product Information Catalog". 

4. Excerpts from an article by T. Yamamoto, et al, in Proceedings of 1991 JAIF 
International Conference on Water Chemistry in Nuclear Power Plants, Japan Atomic 
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Industrial Fomm, Inc. (1991). 

5. Product information on AMBERLITE™ IRA 900 CI, available at Rohm and Haas 
Company's website 

(http://www.rohmhaas.com/wcm/products/product_detail .page?product=l 123 1 19). 

6. Product information on AMBERLITE™ IRA 910 CI, available at Rohm and Haas 
Company's website 

(http://www.rohmhaas.com/wcm/products/product_ detail. page?product=l 123 118). 

7. Product information on DIAION® PA series, available at DIAION website 
(http://www.diaion.com/Diaion_Tables/Diaion_AnionTable_R_E.htm). 

8. Excerpts from a technical publication by William E. Bornak, 'Ton Exchange 
Deionization for Industrial Users", Tall Oaks Publishing Inc. (2003) 

As can be seen in Reference 1, "DOWEX MARATHON MSA" and "DOWEX MSA IC" 
are categorized as "Strong Base Anion, Type F'. However, "DOWEX MARATHON MSA" is 
indicated as a macroporous "UPS" resin, whereas "DOWEX MSA IC" is a macroporous resin 
having a "Gaussian" particle size distribution. 

Please note that the term "UPS" means uniform particle size, as explained in Reference 2. 
In addition, it is known that the letter "C" is often added to a trade name of a DOWEX product 
(e.g., "DOWEX MSA 1") to identify a product used for condensate polishing (i.e., condensate 
grade). 

According to Reference 3, "DOWEX MARATHON MSA" is categorized as an ion 
exchange resin for demineralization, whereas "DOWEX MSA IC" is an ion exchange resin for 
condensate polishing. 

Further, the product information for DOWEX™ MSA-IC included in Reference 3 
indicates a service flow rate for condensate polishing as 40-150 m/h. On the other hand, that for 
"DOWEX MARATHON MSA" included in Reference 3 indicates a service flow rate for fast 
rinse as 5-50 m/h. 

Please note that the service flow rate of 5-50 m/h corresponds to a level that is commonly 
used for production of deionized water. 

On the other hand, with regard to a service flow rate of water passing through an ion 
exchange resin column accommodated in a condensate demineralizer of a nuclear power plant, 
paragraph [0017] of the present specification describes that a linear flow rate (i.e., service flow 
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rate) is normally in the range of 50-200 m/h, and typically about 100 m/h. For example, in a 
condensate polisher (i.e., a condensate demineralizer) of a nuclear power plant in Japan, such as 
Tokai No. 2 Power Station of the Japan Atomic Power Company, a nominal linear velocity (i.e., a 
service flow rate) is set at 108 m/h, as described in Reference 4. 

In a nuclear power plant, a large amount of highly pure condensate water flows at a high 
condensate flow rate of approximately 6000 m^/h within a closed water circulating system. 
Accordingly, to carry out demineralization in an ideally-downsized condensate poUsher, a linear 
flow rate (i.e., service flow rate) is set at as high a level as approximately 100 m/h. This means 
that physical stability against a high service flow rate is one of the important factors for selecting 
an ion exchange resin to be used for condensate polishing. 

In view of the foregoing, it is clear that the Examiner's reliance on the DOWEX 
MARATHON MSA Product Information sheet is inappropriate, as DOWEX MARATHON MSA 
is distinct fi-om DOWEX MSA IC. Further, it is clear that "DOWEX MARATHON MSA" 
cannot be used for treatment of an extremely large amount of condensate water, such as 
condensate polishing in a nuclear power plant, in contrast to "DOWEX MSA-1". 

Thus, one of ordinary skill in the art would not be able to use "DOWEX MARATHON 
MSA" in place of "DOWEX MSA-l" to carry out the invention described in the Ito et al. 
reference. 

Furthermore, the Ito et al. reference does not teach or suggest use of a macroporous UPS 
anion exchange resin, since none of the commercially available anion exchange resins raised in 
column 5, lines 34-41 of the Ito et al. reference are considered to be a macroporous UPS resin ion 
exchange resin, as can be seen from References 1 and 5-8. 

1. Amberlite IRA-900: Reference 5 indicates the particle size uniformity coefficient as < 
1.80, whereas that of typical UPS resins is usually indicated as not more than 1.1. Thus, 
it is clear that Amberlite IRA-900 is an anion exchange resin having Gaussian type 
particle size distribution, rather than a UPS anion exchange resin. 

2. Amberlite IRA-910: Reference 6 indicates the uniformity coefficient as < 1.9. Thus, 
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Amberlite IRA-910 is clearly an anion exchange resin having Gaussian type particle size 
distribution, rather than a UPS anion exchange resin. 

3. DIAION® PA series: Reference 7 indicates the uniformity coefficient as < 1.6. (Please 
note that the description "> 1.6" appearing in reference 7 is obviously a clerical error, 
and is correctly indicated as "< 1.6" in the counterpart Japanese website.) Thus, it is 
clear that each of the DIAION® PA resins corresponds to an anion exchange resin 
having Gaussian type particle size distribution. 

4. DOWEX MSA-1 and MSA-2: Reference 1 clearly indicates DOWEX MSA-1 and 

MSA-2 as "Gaussian" (i.e., having Gaussian type particle size distribution). 

5. Lewatit MP500: Table 4-5 of Reference 8 clearly indicates Lewatit MP-500 as 
"heterodisperse". Also, it is described on page 86, lines 5-8 of Reference 8 that the 
Gaussian resins are often referred to as heterodisperse, and that the uniform particle 

size (UPS) resins are often referred to as homodisperse or monodisperse. Therefore, 
Lewatit MP-500 is not a UPS resin but a Gaussian resin. 

Accordingly, the Ito et al. reference does not teach or suggest use of a UPS resin as a 
rnacroporous anion exchange resin for a mixed bed of the condensate demineralizer. There is no 
suggestion or motivation for one of ordinary skill in the art to select a UPS resin in the Ito et al. 

reference. 

In conclusion, the Examiner's rejection raised against claims 1 and 3 based on the Ito et al. 
reference in view of DOWEX MARATHON MSA Product Information Sheet is untenable. 
For these reasons, the invention of claims 1 and 3 is clearly patentable over Ito et al. 
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Conclusion 

Therefore, in view of the remarks, it is submitted that the ground of rejection set forth by 
the Examiner has been overcome, and that the application is in condition for allowance. Such 
allowance is solicited. 

If, after reviewing this Response, the Examiner feels there are any issues remaining which 
must be resolved before the application can be passed to issue, the Examiner is respectfully 
requested to contact the undersigned by telephone in order to resolve such issues. 

RespectfiiUy submitted, 
Takeshi IZUMI et al. 

/Amy E. Schmid/ 
By; 2009.03.1 2 1 7:22:59 -04'00' 

AmyE. Schmid 
Registration No. 55,965 
Attorney for Applicants 

AES/emj 

Washington, D.C. 20005-1503 
Telephone (202) 721-8200 
Facsimile (202) 721-8250 
March 12, 2009 
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DOWEX OPTIPORE 
L493 , 
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** Notice: For products that are "developmental". i,e. have an EB, XUS, XY or XZ number (1) quality specifications may 
not be fully determined; (2) hazards may not be ftilly Icnown. and additional caution in handling and use is required; and 
(3) Seller reserves the right to change specifications and/or discontinue its sale. Users are cautioned to confirm opinions, 
findings and data t>y their tests and to satisfy themselves as to the suitablDty of such products for the purposes intended 
prior to use. 
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UPS (Uniform Particle Size): The Key to Greater Productivity in Ion Exchange 

What Is UPS? In Ion exchange, resIn beds that contain beads with the same size particle diameter are 
called UPS or uniform particle size resins. These resins offer a number of process advantages over 
conventional Gaussian particle size resin beads. For many years, UPS resins could only be produced 
by screening conventional Gaussian resins - a cost-prohibitive process. In the 1980s, Dow researchers 
developed and patented a technology to produce UPS ion exchange resins without a mechanical 
screening process. 

Why is UPS better? While conventional resin beads range in size from 50 to 16 mesh, or 300 to 1200 
microns, UPS resins have a much nanrower particle size distribution, with 95 percent of the beads 
within 100 microns of the average particle diameter. UPS technology brings performance advantages 
such as regeneration effidency. greater operating capacity, less resin loss, increased resistance to 
organic fouling and more. In short. UPS delivers greater productivity in ion exchange. Learn more. 

Why choose Dow for UPS resins? As the worid's first supplier to master UPS technology. Dow 
continues to lead the industry in providing high-performance UPS Ion exchange resins. Dow offers 
customers UPS ion exchange resins with the greatest unifonmity and reliabiiity. And. customers can 
choose from two product lines that offer distinct performance advantages: 

DOWEX^ MARATHON™ UPS resins are designed for regenerable systems to run longer 
and use less regenerant. providing good quality water at the towest possible opeiBting cost. 

DOWEX™ MONOSPHERE™ UPS resins are designed for applications that call for the 
highest quality water, with good productivity as a secondary requirement. 

Advantages of UPS Resins 

Less Regeneration Chemical Consumption 

Ql^erOeeratiogjCapg^ 

BgaerEinge Effid^iisy 

BMuoedLLeakage 

LessJResinXoss 

Lower BcessureDro 

Similar Expansion Characteristics 

Increased Oroanic Foullno Resistance 

Advantages of UPS Resins in IMbced Beds 

Faster Kinetics 

Be tter Separat ion 

Better Color Differentiation 

HJgbex Physi^Lintegrity 

EedjJSgd_IQ^e3jCh^s 



<B>^* Trademartc of The Dow Chemical Company ("Dow") or an afniiated company of Dow 

Dow Water Solutions Home : UPS (Uniform Particle Size): The Key to Greater Productivitv In Ion 
Exchange 

Dow Home Privacy Statement Terms of Use Accessibility Statement Site Map 
Copyright © The Dow Chemical Company (1995-2009). All Rights Reserved. 



http:/ / www.dow.com/liquidseps/prod/ups^au.htm 



2009/01/08 



Reference 3 



Dow 

Water Solutions 

DOWEX^M Ion Exchange Resins 

Product information Catalog 



DOWEX™ Ion Exchange Resins 



2. Demineralization 

- DOWEX MARATHON™ C 

- DOWEX MARATHON MSG 

- DOWEX MARATHON C-10 

- DOWEX MAC-3 

- DOWEX MARATHON A 

- DOWEX MARATHON A LB 

- DOWEX MARATHON 11 

- DOWEX MARATHON A2 

- DOWEX MARATHON MSA 

- DOWEX MARATHON WBA 

- DOWEX MARATHON WBA-2 

- DOWEX MARATHON MR-3 

- DOWEX IF-59 



Product Information 



DOWEX'"" MARATHON'^M MSA 

Uniform Particle Size, High Capacity, Macroporous Strong Base Anion Exchange Resin for 
Water Demineralization Applications 



Type Matrix Functional group 

DOWEX^ MARATHON^ MSA Type I strong base anion Styrene>DVB, macroporous Quatemary amine 



Guaranteed Sales Specifications 



CI' form 



Total exchange capacity, min. 


eq/L 

kgr/ft3asCaC03 


1.1 
24.0 


Water content 


% 


56-66 


Unifonnity coefficient, max. 




1.1 


Typical Physical and Chemical Properties 


CI' form 


Mean particle size^ 


^m 


640 + 50 


Whole beads 


% 


95-100 


Total swelling (Ch 0H-) 


% 


15 


Particle density 


g/mL 


1.06 


Shipping weight 


g/L 

Ibs/ft3 


670 
42 


Recommended 

Operating 

Conditions 


• Maximum operating temperature: 
OH-fomi 
Clfomi 


60**C(140T) 
100"C{212T) 



pH range 

Bed depth, min. 

Flow rates: 
Service/fast rinse 
Backwash 

Co-current regeneration/displacement rinse 
Ck5unter-cunrent regeneration/displacement rinse 

Total rinse requirement 

Regenerant: 
Type 

Temperature 



0- 14 

800 mm (2.6 ft) 

5-50 m/h (2-20gpm/ft2) 
See Figure 1 

1- 10m/h(0.4-4gpm/ft2) 
5-20 m/h {2-8gpm/ft2) 

5-7 Bed volumes 
4-8%NaOH 

Ambient or up to 50'C (122T) 
for silica removal 



t For additional particle size information, please refer to the Partide Size Distribution Cross Reference Chart (Form No. 177-01775). 
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Typical Properties 
and Applications 



DOWEX™ MARATHON™ MSA resin is a uniform particle size macroporous strong base 
anion resin which has exceptional physical stability, excellent resistance to osmotic shock, 
and very good organic fouling resistance. It Is well suited for use in deminerallzation of high 
organic waters, catalysis, and the extraction of heavy metals in the fomi of complex anions. 



Packaging 



25 liter bags or 5 cubic foot fiber dmms 



Figure 1. Baciiwash Expansion Data 

T^npeiature * 2S* C (77* F) 




a- Form 



6 9 
Un«ar Row Bale 



12 



15 



Figure 2. Pressure Drop Data 
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linear Bow Bate 



90 



For othor t<>mi>oraiur«$ use: 

fr ^TTF 0.008 <T«p -77)1, where F » 

^T^ 0.008 (1,8T*p -4^1 wtieiB Fsri#i 



For other temperatures use: 



DOWEX™ Ion Exchange Resins 
For more information about DOWEX 
resins, call the Dow Water Solutions 
business: 

North Afnerica: 1-800-447-4369 
Latin America: {+55} 1 1-5188-9222 
Europe: (+32)3-450-2240 
Pacific: t60 3 7958 3392 

Japan: ■»613 5460 2100 

China: ■►Be 21 2301 9000 

htto://www.dowex.com 



Warning: Oxidizing agents such as nitric acid attadc organic Ion exchange resins under certain conditions. This could lead to 
anything from slight resin degradation to a violent exothemnic reaction (explosion). Before using strong oxidizing agents, consult 
sources l^nowfedgeable in handling such materials. 

Notice: No freedom from any patent owned by Seller or others is to be inferred. Because use conditions and applicable laws 
may differ from one location to another and may change with time, Customer is responsible for detemiining whether products 
and the infomation in this document are appropriate for Customer's use and for ensuring that Customer's wori<place and 
disposal practices are in compliance with applicable laws and other governmental enactments. Seller assumes no obligation or 
liability for the infonmation In this document NO WARRANTIES ARE GIVEN; ALL IMPLIED WARRANTIES OF 
MERCHANTABILrrV OR FITNESS FOR A PARTICULAR PURPOSE ARE EXPRESSLY EXCLUDED. 
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DOWEX™ Ion Exchange Resins 



3. Condensate Polishing 

- DOWEX MONOSPHERE™ 575C (H) 

- DOWEX MONOSPHERE 650C (H) 

- DOWEX nflONOSPHERE 750C (H) 

- DOWEX nflONOSPHERE IMP-525C (H) 

- DOWEX i\flONOSPHERE 550A (OH) 

- DOWEX iViONOSPHERE 700A (OH) 

- DOWEX IVIONOSPHERE MP-725A (OH) 

- DOWEX MONOSPHERE 600BB Inert Resin 

- DOWEX HCR-W2 

- DOWEX HGR-W2 

- DOWEX MSC-1 C (H) 

- DOWfEX SBR-C 

- DOWEX SBR-P C 

- DOWEX MSA-1 C 
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Product Information 



DOWEX^" MSA-1 C 

A Macroporous Strong Base Anion Exchange Resin for Mixed Bed Demineralization 
Applications 



Product Type 




Matrix 


Functional group 


DOWEX™ MSA-1 C Type 1 strong base anion 


Styrene-DVB, macroporous Quaternary amine 


Guaranteed Sales Specifications 






CI- form 


Total exchange capacity, min. 


eq/L 




1.0 




kgr/ft3 a 


s CaCOa 


21.9 


Water content 


% 




56-64 


Bead size distributiont 








> 1,400 Mm, max. (14 mesh) 


% 




0 


> 1,200 Mm, max. (16 mesh) 


% 




2 


< 420 pm, max. (40 mesh) 


% 




2 


Whole beads, min. 


% 




95 


Typical Physical and Chemical Properties 






CI- form 


Total swelling (CI- -> OH") 


% 




15 


Particle density 


g/mL 




1.06 


Shipping weight 


g/L 




670 




Ibs^a 




42 



Recommended 

Operating 

Conditions 



Maximum operating temperature 

pH range 

Bed depth, min. 

Flow rates: 
Service/fast rinse 
Service/condensate polishino 
Backwash 

Regeneration/displacement rinse 

Total rinse requirement 

Regenerant: 
Type 

Temperature 



100**C(212T) 

0- 14 

450 mm {1.5ft) 

5-50m/h(2-20gpm/ft2) 
40-150 m/h (16-60QDm/ft2) 
See Figure 1 

1- 10 m/h (0,4-4gpm/ft2) 
3 - 6 Bed volumes 

4-8%NaOH 

Ambient or up to 50*^0 (122T) 
for silica removal 



T For additional particte size information, please refer to Particle Size Distribution Cross Reference Chart (Fomi No. 177-01775). 
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Form No. 177-01669-904 



Typical Properties DOWEX™ MSA-1 C strong base anion exchange resin is a condensate grade macroporous 
and Applications resin with exceptional physical stability and resistance to osmotic shock. 



Packaging 



25 liter bags or 5 cubic feet fiber drums 



Figure 1. Bacicwash Expansion Data 

IfempenslurB « 25* O (77* f) 




. ' . ■"■ O r Form 
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15 



for 0th«r HmpetnAur^s ue«: 

Fr = Frrp C1+ 0.006 fr*p >77)|, where Fs gprr^ 
^T^ ^^^C (1.8T^ ' 45)1 where mm 



Figure 2. Pressure Drop Data 
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For ctf^r t«mper»tores usie: 

= ^68^/ CO^Oll 4 T*|r + OX^l where P s psirlt 



DOWEX™ Ion &cchange Resins 
For more infonnation about DOWEX 
resfns, call the Dow Liquid Separations 
business: 

North America: 1-800-447-4369 
Latin America: {-^65) 1 1-51 88-9222 
Europe: (-.-32} 3-450-2240 

Pacific: +60 3 7958 3392 

Japan: +813 5460 2100 

Cliina: +5621 2301 9000 

http://www.dowex.com 



Warning: Oxidizing agents such as nitric acid attack organic ion exchange resins under certain conditions. This could lead to 
anything from slight resin degradation to a violent exothemoic reaction (explosion). Before using strong oxidizing agents, consult 
sources knowledgeable in handling such nnaterlais. 

Notioe: No freedom from any patent owned by Seller or others is to be infen-ed. Because use conditions and applicable laws 
may differ from one location to another and may change with time, Customer is responsible for detenmining whether products 
and the infomiation in this document are appropriate for Customer's use and for ensuring that Customer's workplace and 
disposal practices are In compliance with applicable laws and other govemmenlal enactments. Seller assumes no obligation or 
liability for the information in this document. NO WARRANTIES ARE GIVEN; ALL IMPLIED WARRANTIES OF 
MERCHANTABILITY OR FITNESS FOR A PARTICULAR PURPOSE ARE EXPRESSLY EXCLUDED. 
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IMPROVING CRUD REMOVAI4 PERFORMANCE OF DEEP BED TYPE 
CONDENSATE POLISHER WITH SMALI. SIZE ION EXCHANGE RESINS 

AT BWR PIANT 
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1, Abstract 

In BWR power plants, the principal 
objective and functions for the installation of 
the deep bed type condensate polisher is to 
remove both ionic impurities caused from sea 
Hater leakage and suspended impurities called 
"crud" mainly consisting of metal oxides which 
are produced from metal corrosion. In 
..considering the reduction of occupational 
radiation exposure level, it is extremely 
important to remove the crud effectively. In 
recent Japanese BWR power plants, condensate 
pre-filters with powdered ion exchange resins or 
with hollow fiber membrane have been installed 
to remove the crud at the upper stream of the 
condensate polishers. In such plants, the crud 
removal is conventionally the secondary 
objective for the condensate polishers. 

Since April 1985, the Japan Atomic Power 
Company had introduced the small mesh size ion 
exchange resins and then developed a soak 
regeneration method at Tokai No, 2 Power Station, 
to improve the crud removal performance by using 
only condensate polishers without any 
condensate pre-filter, and as a result achieved 
below 1 ppb as Fe, as expected. 

2. Introduction 

Table-~1 introduces the main specifications 
of Tokai No, 2 Power Station and Pigure-1 shows 
its typical flow diagram. The conventional 
purpose of the condensate polishers in BWRs was 
to remove the ionic impurities, caused from sea 
water leakage in main condenser. However it 
has become very important to reduce the 
radiation exposure level to protect operators 
from radiation. 1 J In this regard, it has 
become primary objective to remove the crud from 
the condensate water effectively in the 
condensate purification system and to prevent 
the crud ingress to reactor. Though the 
condensate pre-filter was considered to achieve 
these objectives in recent Japanese nuclear 
power plants, the installation of additional 



equipments such pre-filter in existing plants 
suffered both space and high cost problems. 
Therefore in Toitai No, 2 Power Station, the crud 
removal by only condensate polisher was chosen. 



1. Type oC ilcACcar 

3. Cross Elect eic Power (K'dv'el 

CondcnsAcc Flo« Hacc (Ton/hi 
5. Con<!cnsAC(^ Puri£icacion Sysccm 

- Capacicy 

- Type of Polisher 

- .r-jmbcc of Polisher Vessels iOTI 

- riow Race per Each Vessel 
(iiorraal/Kaximuin : Ton/h) 

- Nominal Linear Velocity {n/h} 



T/pe ot Ion ^x.chan9o Resins 
( Cacion Resin ) 
< Anion Resin ) 

nosin Volume per Eech vessel 



Soil ing MACer React or 
Noven03ec 28, 1978 
1, IQO 

full flow Poiishifttj 
Deep Bed Type 

without Any Prc-filtec 
9 I+l as Stand-by I 
713/122 



Kb In S£,o«n l,in« 



Gel oC Nvclcar Grade 
( Dowox HCR-M2-H J 
f Dowox SDR-P-C-Oa J 
Cation - 4,212 Liters 
Anion - 2,G40 Liters 




3. Background 

1} Introduction of sioall mesh size ion exchange 
resin.s and optimisation of regeneration 

method 

The Japan Atomic Power Company has carried 
out the various researches for development of 
the crud removal only by condensate polishers 
without any condensate pre-filters,^' 
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AHBERLXTE^ IRA900 CI Industrial grade, macroreticuter polystyrene type 1 strong base anion exchange resin 



DESCRIPTION: 



Rohm and Haas AMBERUTE'" 1RA900 CI resin is a macroreticular polystyrene type 1 strong base 
anion exchange resin containing quaternary ammonium groups. Due to its macroreticular 
structure, AMBERLITE™ IRA900 Gl resin is useful in water treatment applications where organic 
fouling is a concern for strong base, type 1 resins. 



USED IN: 



• Demlneralization of boiler feed and process water 



ADVANTAGES: 

• Excellent kinetics 

• Resistance to organic fouling 

• High osmotic shock resistance 
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PROPERTIES: 



Typical Properties 

These properties are typical but do not constitute specificaOons. 



Physical form 


Tan spherical beads 


Matrix 


Styrene divinylbenzene copolymer 


Functional group 


Trimethyl ammonium 


Ionic form as shipped 


Chloride 


Total exchange capacity f^i 


3: 1.00 CQ/L (Q- form) 


Moisture holding capacity 


58 to 64% (Cr form) 


Shipping weight 


700 g/L 


Particle size 




Uniformity coefficient 


£. 1.80 <r 


Harmonic mean size 


0.650 to 0.820 mm 


< 0.300 mm tn 


0.5% max 


Reversible swelling 


cr OH*: s 25% 


f ^JContractural value 
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DESCRIPTION: 

Rohm and Haas AMBERLITE'" IRA910 CI resin Is a strongly basic, type 2, macroreticular anion 
exchange resin. With Its excellent resistance to attrition and osmotic stress, AMBERUTE"^ IRA910 
CI resin is used in co-flow regeneration systems requiring very severe specifications* very deep 
beds^ treatment of highly saline solutions. 



USED ZN: 



ADVANTAGES: 
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• Boiler feed and process water deminerallzatlon; • Higher regeneration efficiency than 

spedficaily suited for low silica feed waters type 1 strong base anion resins 

• Excellent kinetics 

• High osmob'c shock resistance 



PROPERTIES: 



Typical Properties 

These properties are typical but do not constitute specifications. 



Physical form 


Pale yellow, opaque spherical beads 


Matrix 


Macroreticular crosslinked polystyrene 


Functional group 


Dimethyl ethanol ammonium 


Ionic form as shipped 


Chloride 


Total exchange capacity ui 


a 1,00 eq/L (cr form) 


Moisture holding capacity tn 


54 to 61% (Q- form) 


Specific gravity 


1.08 to 1.12 (a* form) 


Shipping weight 


700 g/L 


Particle size 




Uniformity coefficient 




Harmonic mean size 


0.53 to 0.80 mm 


< 0.300 mm ti] 


2.5% max 


Maximum reversible sweliing 


cr — OH*: 15% 


t^IContracturat value 
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® DIAION^ PA series (Porous type) 



Base 


t>'pe I 


type II 


Product 


DIAION 
PA308 


DIAION 
PA3I2 


DIAION 
PA316 


DIAION 
PA408 


DIAION 
PA412 


DIAION 
PA4I8 




_CH2-CH 




L-H; 


rCH— 




Chemical 
structure 
















CH2- 


-lil^CHs Cl^ 


CH2- 


■^I^^CH3 CI® 






CH3 






CH2CH2OH 


Ionic fonn 


Cl 


Appearance 
index 


>90 


Apparent density 
(g/L-R) 


700 


670 


680 


725 


680 


690 


Ion-exchange 
capacit>' 
(meq/mL) 


> 1.0 


> L2 


>1.3 


>0-9 


> 1.1 


> 1.3 


Water content 

{%) 


57-67 


49.55 


44-50 


57-64 


46-52 


38-44 


Particle size 
distribution 

> 1)80 fiin 
< 300 Mm 


<5% 
<l% 


Effective size 
(mm) 


>0.40 ^^^^..^-^ 


POefificicDt 


>1.6 ^ 


Maximum 
temperature 
TO 


< 60 (OH form) . 

< 80 (CI form) 


< 40 (OH form) 

< 60 (CI form) 


Crosslikage 
(%) 


4 


' II 




4 


6 


9 



http://vww,diaion.com/Diaion_Tables/Diaiori„AnionTable.R^E.htrri 



tS^Y1»-r:?rv 1zKlf-X» MC1«GEL 



(MCIGEL) 



■To 





tK— n m 




PA408 


PA412 


PA418 




CH, — CH 




cm 






<##iii> 

(g/L-R) 


710 


690 


690 


(meq/ mL-R) 


0.9i^Ji 


i.m± 


1.3]^± 




54-- 64 


46'-'52 


38—44 


1,180pmJJi± 
300fim^;'^ 




(mm) 


0.40]a± 






(OHJF^/CIJf^) 


1.14 


1.13 


1.11 




1.09 


1.11 


1.12 
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40JaT(OHffJ) 
60UAT(Clff^) 















* PA418I*. /hiig§|5^^$*'vhLfcLffiA<ffll^L^*-ro 



Copyright© 2006 Mitsubishi Chemic-al Corporation All Rights Reserved. 
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